is said to be a major energy source in mammalian fetal brain (3, 7, 22 Nonpregnant ewes and lambs. The nonpregnant ewes were anesthetized in the same way as the pregnant animals, with intravenous barbiturate and a spinal block. In the lambs, the spinal block was omitted.
The scalp and femoral areas were shaved and prepared aseptically.
A scalp incision was made and the bone was removed with a neurosurgical drill and burr. Catheterization of the sagittal sinus was performed in the same manner as in the fetus. The femoral artery was then exposed and cannulated with a PVC catheter (0.034 mm ID x 0.054 mm OD).
Postoperatively, all animals were allowed free access to food and water. Two lambs were fed cow's milk by nipple; the others nursed normally, All catheters were flushed daily with 1 ml heparin (Lipo-Hepin, 1,000 USP U/ml, Riker Laboratories, Inc,, Northridge, Calif. On separate days, sets of three to five blood samples were collected at ZO-to 30-min intervals. Arterial blood was drawn from the femoral artery in the adult and lamb and from the innominate artery in the fetus, while venous blood was simultaneously drawn from the sagittal sinus. The sagittal sinus was selected as the site for withdrawal of cerebral venous blood because the chance of contamination with extracerebral blood at this point is small. Anatomically, the only source of contamination that is likely is the scalp, and Purves and James (24) were unable to demonstrate mixing from this area.
Each set of samples, consisting of 1.6 ml of arterial blood and I .6 ml of venous blood, was analyzed for oxygen content, glucose, lactate and, in some animals, pyruvate.
An additional 1 ml of arterial blood was analyzed for pH and PO:! + With every other sample, 1 ml of blood was withdrawn for acetoacetate and P-hydroxybutyrate analyses. The arteriovenous differences for oxygen and glucose were in parentheses.
largest in the adults and smallest in the fetuses; however, (Table 3) .
Unlike lactate, pyruvate was produced by the fetal brain in significant quantity. This finding was unexpected. In the ewe the ratio of arteriovenous differences of lactate to pyruvate was 2.3, and in adult man ratios up to 10 are re- ported (6, 11, 26) . In the fetus, however, the ratio was approximately zero, and perhaps negative. If a metabolic steady state can be assumed, this finding implies that the lactate-pyruvate ratio of brain is lower in the fetus than in the adult sheep. A trend toward increasing brain tissue ratios of lactate to pyruvate with development was found in rat brain, according to data cited by Jilek (16). In any event, the low (A -V) lactate-to-(A -V)pyruvate ratio in fetal sheep brain does not support a major contribution of anaerobic glycolysis to cerebral metabolism. Data in the literature on glucose arteriovenous differences and glucose-oxygen quotients in the adult sheep are in agreement with our data (18, 2 1 
